The river water NH4 ＋ and NO3 − concentrations were high er than the seawater concentrations during both seasons, but the seawater NH4 ＋ and NO3 − concentrations were not relatively higher than in other coastal areas of Okinawa
Island. NH4 ＋ and NO3 − can negatively influence coral growth in this bay, and the corals were absent at the high
Introduction
Materials originating in terrestrial regions are affected by biological, chemical, and physical processes as they travel in rivers and arrive at the sea (Mulholland and Olsen 1992; Schlacher and Wooldridge 1996) . In recent years, studies have suggested that excessive nutrient and organic matter inflow from anthropogenic activities dam ages not only river ecosystems (Jarvie et al. 2006 ), but also marine ecosystems (Turner and Rabalais 1994) .
There fore, to protect coastal ecosystems, one must con sider ecological connectivity.
The landscape of Okinawa Island clearly differs be tween the southern and northern parts. The northern part of Okinawa Island has large forests, whereas the southern part of Okinawa Island is an urbanized area with no forest.
The amounts of nitrogen in rivers of urban and farm areas are shown to be higher than in forested areas (Lenat and Crawford 1994; Tong and Chen 2002) . Such different land-use types on Okinawa Island must affect the river and coastal ecosystems differently.
For understanding the influence of river water on the An ecological study on nutrients behavior of a pristine river coral reef and other coastal ecosystems, one must obtain basic information on the material flow from a river head to the sea. The purpose of this study was to examine temporal and spatial changes in inorganic nitrogen in a forested river on Okinawa Island.
Material and methods
This study was conducted on Teniya River and bay located in the northern part of Okinawa Island, Japan ( The water samples were directly collected from the surface of the river and the sea using plastic bottles. Prior to collecting the samples, the bottles were rinsed with a 0.01 M HCl solution to prevent bacterial buildup and sub sequent alteration of the sample. Immediately after the collections, the water samples were placed on ice and brought to the laboratory in a cool box. The samples were kept in a −40℃ until the NH4 ＋ and NO3 − measurements were made. The NH4 ＋ and NO3 − concentrations were mea sured using an automatic water analyzer (QuAAtro, Bran+Luebbe, Norderstedt, Germany). 
Results
The river water NH4 ＋ concentrations during the summer ranged from 0.43 to 0.70 μmol L −1 (Fig. 2a ) and during the autumn ranged from 0.07 to 0.31 μmol L −1 (Fig. 2b ).
The river water NH4 ＋ concentrations during the summer were twice to that during the autumn. The NH4 ＋ concentrations during both seasons were twofold higher in the river water than in the seawater, and was greater in June than October, the moisture in forest soils around the river must also be higher in June than in October. High soil moisture results in increased biomass and activity of microorganisms (Stark et al. 1995; Schimel et al. 1999) . Inorganic nitrogen levels in forest soil can be higher during summer than autumn due to litter decom position during summer. However, high sedimentation levels limit light availability (James et al. 2005 during the summer. These materials probably easily accu mulated through influences from currents.
